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a recipe for neutron stars
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neutron star sample
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a few spices
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slot-gap models

Lγ(PC or SG) ∝ Δξ3 Ėpsr
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the slot gap evolution
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sample stars



SG width and luminosity evolution

α = 45°

LAT catalogue young pulsars
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outer-gap models

LOG ∝ wOG3 Ėpsr

LOPC ∝ wOPC Ėpsr ?
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visible pulsars
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catalog: arxiv:0910.1608
Abdo et al. ’10, ApJS, 187, 460 

LAT catalogue young pulsars

fΩ  = 1
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visible pulsars

PC = 8 psr, RL/RQ = 2 SG = 40 psr, RL/RQ = 0.3

OPC = 33 psr, RL/RQ = 0.3OG = 24 psr, RL/RQ = 0.5

LAT 38 psr
RL/RQ = 1.5
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beaming fractions fΩ 

fΩ ∼ 0.58
fΩ ∼ 0.49

fΩ ∼ 0.43
fΩ << 0.31



SG & OG phaseplots
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intrinsic luminosities
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brightness evolution



too few 10-kyr old pulsars

RL RQ
LAT scaled



lightcurve morphologies

3EG1809.5 (Taz)3EG J1826-1302 (Eel) 3EG J1420-6038 (Rabbit) 3EG J1734-3232

3EG J1741-2050 3EG J0631+0642 3EGJ2020 γ Cyg

3EG J1958+2909 

3EG J2033+4118 

MGRO J1908+06 new Fermi J0357+32 new Fermi J2238+58
Abdo et al. 2009, Science July 2



lightcurve morphologies with α and ζ
*#^*+"*%BB"%<"3%'LC%*%-#J>*"#$<%'3>K%$"#$"HC+"N#B#M*+"B>3L*+

Pierbattista et al. arXiv:  1002.0324
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orientations



lightcurve shapes

PC SG OG EG
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Pierbattista et al. arXiv:  1002.0324



2-peak separation
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evolution of the peak separation
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radio-γ lag
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radio-γ lag
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radio & γ beam apertures
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Ravi et al. ’10



radio & γ beam apertures
jb*%&,"<'>JK%$"#$"'>,#%b*%&,"B>3L*+
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Ravi et al. ’10



N>J&&3"W+*,4"+3#BB#%$">H":6X"�Aa <%'J+b<'++"W+*,"+3#BB#%$">H":6X"�Aa

vacuum vs. force-free field

α = 60°

Near caustic gone

All caustics come 

from near LC

Vacuum Force-free

credit: Anatoly Spitkovsky



fitting the real Fermi pulsars profiles

OPC
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Fermi pulsar orientations

OPC
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current conclusions



short-term questions
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long-term questions
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